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. T0: Colonel F. E. Odor
. Ballistic Missile Division
[NRO Review Completed]

Dear Fritz:. jé{ &,ﬂ;&@dz C&:\d

EYE N THE CEY | :
(WL RSP UCTION - pur i

taking this method of transmitting to you /a’ preliminary thinking in matters ' i '

1T apfecting the SAMOS Program. “Beer ending this to you in a letter which 31 myself |

A aignoé:, simultaneously ena.bles me to be informal and to take the entire responsibility '
‘ .

) |
- for the ’!M) 74 7 Judgfments , opinions , and related matters in. thtle n‘iaterial tl‘Tat .

f follows. On the other anc} I would.be less than failx; in not indicating that all of _

this repreaents _the of my own views developed 8 owly ver the_

hescs Ll ireoecs aée - u«@«a” o b

years, aoamd:l:pa‘fd. It includes d necessity/\os these matters ywhich‘ar'e competent 1
6&3 t %

; M As I think over the things we have talked about, the thi'ngs I have 1

: Jii .‘.'" peilap ¥

find mchz repetitim
o L\l)«/‘\f}"’d‘é, tho H')‘I(.
gs and the matters discussed and written at length in t*hi-& pecia.l

| been saylng and the sorts of things I am going to recommend, I

between these thin

_Stud.ies gonmittee s XXP=L; This brings up a point which I will not make J.ater and »

"vhich I insert perenthetically at this point‘ This committee constitutes a xmmu

‘resource of talent and interest which has not been full exploited by USAF. Some '
emetieael/f

' method must 'be found to integrate this ﬂemmzt’ee‘ Yy into the satellite pr ogram,

e T

v Lok fv alett  acl frnls %,
I /Fistinguish these remarks Lpdsssen the Aabil tie and %npetence of the membe rs -
a 4 i |

of this group and the group as & whole/ from the{)numerous other -thet divewstomary, |

d

part time advisors ) volkntary and appointed, %oxz{ vhom you have been afflicted an

| by whom you have been affected.

This leads me to my first informal comment having to do with the real nature

i _ o ' : . of this program and its management. For numbeous valid and pecullar reesons , 1t ha.s “
I ' ' .

ot and have x%zot :
I

peen hard to properly ¥X view the satellite effort at BMD. You are n

been running a research organization, a requirements organization, a 'laﬁora.tory, or

a study effort. 'You'have been heading a project offic; devoted to what is in effect

gl
. . . . 1 i
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a production program. vThe result of your actions to get the satellite off the ground
and up in the sky where it belongs coupled with the necessary security measu;'es , the -’

. novelty of the sygtem and other factorj hag resulted in a lack of an R and D Program
oi\ follow on,systems'fj’a lack of real participation by those elements of the Air Force
whichﬁt least uéed to be capable in the pa;% of conducting the R and D neces'sary
'to furnish a basls for follow-on programs. =T Asy thid 4 tion
vy MADT NOERORaEE— | |

As a result of these factorg when wé look at your pitifully small office, we see

you interposed betwee;ll\a vast W&v » us , hungrylindustry numbering upwards of
L4

2 Qv ; g 9‘! M wf‘u
10, 000 people - MWM thomethounpide of =tiaeie & vaﬁf: clam?ous ,
| . g—i-gwbi-c , group of military officials, civilian officials, volgmtary advisors, ‘W‘%

numerous levels of the government. Some times I wonder who is really steering,

if anybody. It 1s abundantly clear that it is extremely difficult fzr your small

/ Q C&W‘qute t-(-
office to ceuﬁmo s/ direct W Mﬂm vast induatry (A/wvéwl 3
A

and opportunity in SAMOS.

wThis particular letter will mpee the lengthy and rambling; the benefits, however f
Cﬁj ¥ 3
will let you see how our thought has developed and within what spirit we approached

the problem at hand, What is the problem?
THE PROBLEM:
We see the major problem XXHX in fwo parts (1) helping the United States get
. significant, useful, and timely
Wﬂographa over important and otherwise inaccessible areas as soon as possidble
(2) We see the other half of t'he problem as that of helping BMD comply with the spirit,

_ oD
direction, orders and priorities from B.llings at the PMP level Charyk at USA§ and

others:
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(&) . Within the SAMOS structure (X®} |

‘ ’ .
(@) Outside the NHMNE SAMOS.Atructure ét is necessary and/or desirable.
A ' .
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ASSUMPTIONS, PROMISES AND ANALYSIS OF THE PROBLEM . i,

{

In order that‘you can clearly see and evaluate the advide and recommendations which |

we are slowly but surely leading up to it is only fair to both of us that we display

in cléar, albeit, arguable form our analysis of the EMIXHK 'dilemma and the problem

: (2) our intrepretation of the needs, guidelines, directé¥2§ and (3) our evaluationa/

. the opportuhities ve have for=tRx,

ANALYSIS OF DILEMMA

Here's how the current situation looks to many people: We have spént close to a

" pillion dollars on a system which has not yet delivered. The essential characteristics

(R

constrained by two important factore.TVFirst, the absence of ICBM Program,:ﬁ*rst, the
" RAND work to consider the design and development of & booster specifically for the

' reconnaissance satellite. This implied expensive boosters and booster scarsity.

N

of this system are characterized by the word "readout". Read-out is considered
by most people who have their hands on the financial throttle as béingva poor system

when compared to recovery systems. The argument is extraordinarily simple.‘%)

/__“_/\—/\_\/_——M—"\/\’ — T — e e
Recovery systems can deliver much more data in a short period than can readout

SO

——
[}

szstems .

If this is true, how did we get to where we are in the development program?

The history is really simple and has been summarized previously and elsevhere in several

RAND repérts. It is however vworth repeating f
our assumptions. The readout systems and body in SAMOS are dirivatives in spirit

and ¥K¥ philosophy from the original RAND satellite recommendations, which was XHEKH
Atoed

—

cok .
Both of these points e for long life \requirements-on orbit. Second, and at least

_ physical . —
important the first, dismdssial of re-entry or4recovery of data in the early work,
Qe Of Ludimestea t é
is X¥XHX was an important constraint affectf;g decisions to proceed on ICBM's

Approved For Release 2009/10/26 : CIA-RDP89B00708R000500140021-7



Approved For Release 2009/10/26 : CIA-RDP89B00708R000500140021-7
. e

5=

<

' ' sl
as well. - e“bossibllity of recovery

implied that data had to be sent back by & television system. These were the intellectual
. 2nerp il
origina of SAMOS. It was not generally realized or appreciated that the & n of

the ICBEM Program and the multi-billion dollar bet that we had placed on XXEXKMKEKXK '
e ‘T '
~ the lilﬁlt'hood of its success wapdzd/@a@& removed/‘two constraints which had bound in

: ithe SAMOS ¥KX¥¥ philosophy. This is precisely what has ha.ppéned and what has made

P .
diacussionf,ﬂaed consideration of recqvery‘feasible.
. : _ﬂ(a,?b‘l((aﬂ
Apart from this qundamenta]/.‘ point, there is also the other important point

that SAMOS as it has developed is an extraordinarily complicated, complex, marginal,
sensitive, and elegant system reflecting in many of its components not only the

*  highest states-of -the-art but states-of-the%rt which have not yet been reached. e
Qa,‘ffx.? ¥ oeber g — wlen ‘%
" Many ‘people locking sarafully-end—saberly at the SAMOS programlare horrifieds not only
K A : '
by what they see in terms of complexity piled upon complexity but are—horeified -6t ﬂ%
the notion that this was intended to be our first reconnaissancé satellite. There is
the feeling that we are orbiting before we are walking.’ﬁ{t\nd there is the matter of
cost; The SAMOS Program/now approaching the billion dollar mark/ can be compared with

ALl
other projects., Hoover Dam, 8 mighty monument m%s{peering abilities,
. ‘ 4 wc@ ;y\ ‘/((" 7,
. ‘pbeengih, and technology cos} start to stop ef the order of 180,6007660. The other
/ .

' day I learned that the entire cost of thé7 St. Lawrence Se@ay, a glgantic project
' 2Lesin eClans,
of the 1950's was approximately 400,600y6800. ,.,and‘To bring the matter even closg

Whien collars
the TIROS Frogram cost approximately 12;6865000 (this is the RCA costs: 3 birds and

| v/ N, ¢f G0 '

ground receiving equipment). Neme}raf—whet—l—haﬂve-waae-f—“*é—u{—t, e }tme—of-historical
afyve. AR

remarksﬂd?)?&ﬁ—nﬁn several RAND publications which I will not now bother referencing;

Conwe
mch—e£-the other remarks can be found in a careful pex(“és%. of the 11g-L Advisory

" Committee reports; much of the evaluation and hard-nosed remarkj I am sure you have
" heard and will likely continue to hear at various pjgints s Y] wards and onwards the
JNSEIRTT NS 7wt

éhain of command and controlzpn your project and your funda/r Wick
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{ . . 4
P recovery/' 5 8a dominant technique % getting'{data back,
2 A

the classi%ror origina# SAMOS suddenly found itself being touted as a surveillance
system. It would seem apparent that a television type system on orbit limited

rale A0 live
totai:capab&li&y—#er—da a delivery per—day might be useful for a-ﬁégz%%ve coverage/.
. YL
. for studying the dynamics of asriel SOviet operations, for looking at things which

:‘require short intervals between looks XXX for full appreciation, etc. Now, although

wo-ere
gome of these notions were in the originpal SAMOS concept, they &re not emphasized

e ¥ #J

~as much as they had to be at this stage of the game.zyIn other words, classic SAMOS

BRI ") f‘/\(upcedu((’h«
; defaulted a53:E%gEgl&%%yaae4uuﬁﬂirvr-p:oduc large amounts of data and therefore

had to £ind a new niche for itself.  This is all very interesting and many people,

especially the writer have insisted on the comphfhentary nature of the two kinds gf

/— =

-

setellitee and have insisted they are not really competitive. ﬂHowever, two novel

factors presenéyghemselves at this time and really upset the apple cart. First,

and probably dominﬂnt is the fact that nobody, but nobvody, really understands

vsurveillance - how to do it, why to do it, its importance, real requirements for it, "

etc. This 1is a basic point, one which has already run through the entire SAMOS

program and which will continue to be an open question for a long time to come.

The reason why it continue so this question cannot be answered by clever or .

facile studie;?;Egﬁ fzgerts, conjectures, and the like. It can only be answered

by doing i‘é The problem is how do w;isﬁt around to do it if XXXXX its ultimate
;._utility is questioned to begin witB; TH¥ possible cancellation of the only method

. available to indeed do surveillance. That is one aspect of the problem

(3

of surveillance .and SAMOS. The other fundamental aspect is that 1t seems to be
extremely difficult to conduct theﬁmodest”R and D program devoted to exploratiod/
and study and development of surveillance philosophy, technigques, and technology:
It Just seems to cost too much the way things are going. The result again is that

wvhen those men of conscience who are also somehow reaponeible for dispensing money
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. for this program are forced to choose between their natural scientific inclination

to explore and study surveillance systems and be-tweea—th:l@- fact a-ad-ebb&p-excessive

A WLALINL COW ALy
costs they may vote in favor of cancellation altogether.

A
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.. # %m L YU gac e %‘«g LIA.GL'KIJ L Lls . a

;;9 M#fvuudu»ul4udh1f£%41:, 7 éaég,/F
g Athe data handling Bystem. I think that dollar for dollar, sub-system sub-system,

* 8SI has irritated more people per square organiz __j.i b&‘than any other ggzllngle feature
-3 44@11-4?'/{% ar

of the program. Thta=ﬁus{£ight1y or wronglyh?epresented plushness, fancy living,

'INTERPRETATION OF NEEDS, EEXNENIINER GUIDELINES, DIRECTIVES, ORDERS, ETC.

| We are all familiar with the numerous detailed and strong points made by Billings
about this program, having heard these in meetings, prior conversations, and briefings,
extending over a considerable period. There ig therefore no need to repeat these

| remarks in this letter. We have found it desirable and necessary to try to state a
few gﬁiding principles for ourselves in conducting our current look at SAMOS for you.
Fégggi an early ‘capability and demonstratéon ket is better than a deferred demonstration

Two, simplicity ds preferable to elegance. Three, recovery is more important than
Q&W()‘( ﬂ(’ rLu.‘U()ﬁl’ﬁ,buﬂ 8255 /PLW

readout., Four, backup to exiating rogramsfis.mom_i.mpertaa-t—#ﬁan—pa : evei:epmem'.\
14 PyIrL e g ' :
of-the-sumgzkiad?atzaasxzmgi, Five, relatively long term R and D programs for next

VM‘) 0“9(
generation systems make sense only if they foll?z soundly conceived systems deaigned

for early operations,

6:00'( .
.
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" WHAT ABOUT THE E SYSTEMS 7, WA

E-l

C&ux WE oty aballd un

o smuggle in the 6 inch lensd wkkh togsther -wi-bh the F—/ M
7 4 . package.’ Under Lever new prioritizs would-s88n

important to fly E-1 as soon as possible. In order to maximizi\ chancef of success

Most of us know the ‘M history of z's co nection vith this program »

~ F=1 should either be removed, excised disconnected or otherwise rendered imPa&nt.
) ~ I say this despite ans=possible assurancel I-mighberecaive t}mt operation ofy F-1 would
not affect the operation of ei-'bhc;r—one. It Just ain't n%@d' The next step that
should be taken is for Eastman Kodak to pick an average focus and an average image

motion compensation setting, lock the controls, t}}row away the key and indulge in

f’ (15 Py
a minimum of conversation with the machine 1f it gets on orbit., A small success will
breed a 1
¥¥XXKE large confidence and a large confidence will in turn breed a still larger success.
evavpls ‘#

rAs fMRA }Wétww £ie {"LWW‘-
Ivd be very happy to see/\ 20 or 30 or L0 W 4o orbital photography,

Cle Guigin “lwts
and I'm w:lll ng to wait a little for a hundred laumhed per mix millimeter ( om?private

" e i

u&l ak¥ have to wait a long time for a hundred 1l nes er mil)linmeters. ese

wwade a e a M[Ma. .
suggestions are entirely apart from a long—time—preclous- su gestion/ﬂ the_ exaed—statns-of 9
-

-

hich_z_den-l-t—eeam:ta_ha_min-hﬁnﬂ-: taking out the miserable strip camera from the E ‘
A A bunalocilGa s

series satellite payload{and replacing it with a 7O mm frame camera, The reason why I
keep mentioning the P-220 camera is that this camera or one Just like it (the P-2) has

suc essfully taken close t:v:ne hundred lines per millimeter from airplanes., It has
4;\’ reea;isite shutte/lt' speed whiek—wiil permit ignoring IMC or paying little attenﬁion to it.
ﬁ&u{th this camera alternate film{might be used. This point is explained at length in
ny B-166/a;-oep3r=:=ue which Colonel King has, 7’(Further/ it is not now obvious to me that
" the stabilization system which winds up working in the E systems will have the same set
of epecifica.tions and tight tolerances and small angular motions and rates that the |
original systems contemplated for the E payloads ‘had. If this is the case (m it always

turns out this way) then this forces even closer attention to the problem of minimizing

Aplp.roved For Release 2009/10/26 : CIA-RDP89BOO70éROOO500140021-7
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exposure time,which ci#pdy cannot be done with the strip camera. I would perssoally 1ike
to see E-1 fly before E-2.' If it works the other way we may never f£ind out that E-1 '
photography may be quite useful and if we don't find it out there is never a chance‘of

. ' e 9] _ :
-y 6.0 {;iing-the stepsnecessary for securing this type of photography.
) . X A '

Because.thefe are mor31E-2 flights schedited than E-l1the remarks I made

immediately above about locking controls on focus and image motion compensation are even

more pertinent for E-2. Modest success is essential and upon modest success rapid progress

' .. can be madef | This is a cumbersome way of saying that 20 or wmﬁrﬁ‘\'xm from
E-2 would fEBt&y be ¥ terrific, would be something that could be widely shown, would
X2 kindle enthusiasm JMEXIOXXXXTUXIHKKXEX where phere is lack of enthusiasm now, and

k wﬁere there is modest interest now there would be much greater interest XX in this.kind

of activiﬁy” Nextemuoome—te—E=)

'Now we come to a hard look at the E-5 system. To the many people who are as familiar
; ant Mllywed © agpd an 7
with the SAMOS system as’they can possibly géz it seems incredible that the recovery
. y ,

being assigned number 1l priority, the first recovery program in the system is E-5.
Iet me summarize my feelings about E-5.
E-5 is a complex, intrigate, heavy, advanced, aophisticated, elegant, piece of

machinery which within the recovery program and possible systems that could be used for .
/ ' 7 7 Mg .

W
recovery, 1 is as complicatedq-complex, as the E-2 system and sybject to the same .
. . /M Le A U&Aﬁc&.d‘y-(m ,

E-5 is the direct result of the tremendous improvements in the resolution madq1entirely

qr—

at the verbal and specification level in-recsnimyesrs. I refer of course to the fact

that people soon got tired of writing and listening to 100 feet ground resolutiond

" " (before ever having obtainedchoon started dwelling exclusively upon 20 foot ground
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resolution (and of course haven't gotten this yét either) and eeon were forced to make

the improvement to five foot ground resolution (at the xmxxxxkkmxiua conversational

level). E-5 carries such a massive payload of film requires such a long life for
A,;«,wilﬂ ¥ Wovel

operation;‘ ch a ;;‘?tastiz recovery operation that an overall W of the entire

sybtem as being rem&g%ia ¢nescapeable. The only analogy t Tgt I can draw[ios/ the

WL ¢_fan wf'%e d %
0ld one of the kid caught with his hand in a cookie ,ja.rA/ e won't let go of those 4

delicious specs and he can't get operational because he insists ori hanging on to the specs.
It is not eneugh to ‘sey that this is a high risk program, because this statement is very

- muct} '1ike ‘all statements XKXXKHX 15vol’ving calculated risks/ % wt;ich calculations are
usually absent., If we accept the general agreement that recovery systems are more

important than readout systems}' that recovery systems must be made to work/ we cannot avped

ey
w the—meéomamery—sy:sﬁ:sm the E-5. We are not suggesting that this program be

e 0 L3

cancelled or any drastic stuaff like this but that it be (LAL a sensible
oW A qé@

R and D effort the recovery operation itself/e.nd-a fairly interesting menu of

: alternete‘photographic systems. Examples of both of these suggestions and recommendations

will ¥z follow. subsequently.
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| SURVEILLANCE =—— Ve CL&LCCL[)Lbjfxﬂ;flz/ -4,(£Laéoftcﬂp' //

Central to all recent discussions of SAMOS have been evaluatiohs of readout
’ »

i [
versus recovery. It has been indicated in this letterl there can be no argument
A4

that recovery techniques can deliver volumes of data which outweigh and outnumber 5

that sf obtainable by readout techniques (ﬁy severals orders of ma.gnitude. A simple

calculation will make this point crystal clear. The 6 megacycles per second channel

(wMW W37ﬁ

 of the SAMOS system if operated for one hour per day on readout can“deliver the 07
P .

équivalent of a roll of film which [variously estimatez is % the order of 20 to 30 %’Z;;{

feet long by 70 millimeters wide with information 'typed on it and 100 lines per -

millimeter. It is not unreasonable to postulate an eventual recovéry capability

| g'which could deliver 10,000 feet of 18 inch wide film or equivalent at nearly the

| same' resolution'.jz,aelative amounts of information delivered is simply the ratio of
] the areas of filt%“: Mr the n;ore or less extreme example I chose this ratio is
- 4500, Wat this says is that a readout system would have to operate for 1&560 days

to readout th¥d- quantity of information which could be stored on & 10,00(foot roll

L/

" of 18 inch film. "Now this calculation is not entirely fa.ir} for I haven't said how

long 1t takes tq get the 10,000 feet of film., This may be several days or may dbe
sy on the § Cammoua Tramal’
e month/ y focal length I happen to choose. The example is meant to be
1 : ;

i1llustrative only, and whether right or wrong in small detailj is certainly correct
and overwhelmingly so insofar as the major point it conveys A Eefaulting as they do 7‘0
the recovery systems when it comes to collecting huge quantities of dat?. }Beadout

9 : . .
systems have been forced to take refuge in temudeuws arguments about surveillance,
. A Tewpuas :
Let's look at these briefly. '

# Warning of ﬂ'ﬁnence of attack has always been‘a high priority problem. Because
. A .

“of this fact and because of some (mistaken) beliefs that the E-2 system and systems
: ’

‘like it could contribute 'ﬁvﬁ to %he solution or solve the warning problem, they have
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been so advertisgd. A couple of years ago I pointed out to those advocates of

a9 adua A
this particular and privileged point of view that some truly sophisticate
w&LMM

peopl}- wheeglso e high in the orgenieaddenuaf-the jﬂntagonﬂ would get a very close

look at this argument and realize its fallacious charactg whert serious consequences

inight follow (such és cahcellation). Such mutterings have been heard and continue

to be heard. It does not follow of course, that because a satellite is on orbit /
continuously it can look a/‘points & a very close time mesh. " The classic solution
to this problem is to simply ordef more satellites and then order a giant computer

to handle and sort and allocate problems to these satellites. This"solution" can CFA‘% L

- . infuriate, exasperate, fmbit_:ter, and aggravate the feelings of those who havek¥ doubts

about readout altogether. Simply put, some people might sa_.y_,‘\look've don't even know
/

how good one of these 1s and yet you tell us we have to have dozens of themj;. 4 Are

there then no problems for which readout is pecularily adapted? Of course there are

pxio'blems for which readout is adapted. We can approach a consideration of this problem

. as followsa .
o Suppose the Soviets go to a mobile missile system of whatever variety. While it

‘418 not at all clear that any particular surveillance system we have within our:

TN BN XX KX RERTER imaginat:we/ ability/ and fundsj to design and operate cé.n

"solve" this problem, it seems fairly evident to me that a slow paced recovery system
operating with 100 per cent coverage twbce a year (or on some similar cycle) will

completely foreclose our ability to solve this problem. There are many other such

1 .
problem;; %I will not bother to list them at this point. mmmm& Unfortunately

the only experience that I know of which the United States ha.s/1 with surveillance has

_to do with front line cover under combat situations , &n analogy which is at best

imperfect and at worst irrelevant for the kind of peacetime surveillance over huge

areas and for th urposes we are herein considering.. These experiences 4?&/(4( :
by : , '
wkgh old combat AQLCC hands are ancient; they are as remote from the present and

, wald Wa T el ‘
immediate future as wedd—oe axo- experiences/\from World War II. What is important it

seems tb me 18 that we use{ precisely this argument-that of open mindedneas/ of

realization nf Aanr nrahlema whinsh we nan nAt nAaw Qnan##ur AEe Av Asvemamand Da
Approved For Release 2009/10/26 : CIA-RDP89B00708R000500140021-7 r behaving
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g

in a HXXYEY manner which leaves a possible solution open and does not foreclose on them.
7%01’ course this means that surveillance efforts must be restricted to an apprbpriate R and D

'level,‘)‘—ﬁat as we learn the technology and the value of surveillance we can indeed see where

to go from there. There must be an intensive research effort to identify these problems
“wA
"which operate and exista-& time cycles of a day, several days a week, a month, a.nd 80 ON e
@nd which have observable components. Perhaps this can best be done by simulation or by
Lltlin Foers
~direct test in the United States. The vhich you face lieve the considerations
Just stated} is finding a method which lets you get a littl‘e’ surveillance and then arguing

that a little surveillance is a hell of a ‘lot better than none at all.

Aleel
What about RBGE sa.tellites and warning? There is no denying that the output of

)
%satelhtsa of whatever type might well contribute Fer an understanding of the warning

problem., It is extraordinarily difficult to find pesopie well informed‘ in this business )
A
who take other than extremely dim viewsof the kind of standard patter one finds in briefings

QoI naled Cuju,(

JLlel
about REGEL satellites and what they are golng to see at missile bases, etc. I -have-found 7/

( ce matie m“‘
..thab—theae discussions a;p—no-te&-ooairi-er tend to exacerbate knowledgeable people,' And, for

no other reason they shofﬁd 'Ee discontinued., As a w novel point let me bring up
aomething which I suggested several years ago - the orbltal aix-shooter. It 1s not d’M'

?ECOV =RY
obvious that .readout systems have to operate in a mode radically different from readout

systems, ‘f-’ or example, one can think of putting up a sizeable satellite on ordit with ooy

an—amm'bfgﬂ film ret measured in the tens of thousands of feet and with an ability to

respond to commands, take whatever picturee are ordered and mall these back by space

mail on direct command. This of course can be done} %.\tting of £ilm, packaging it iweo l-ov%
nﬂu—-&t and shooting it back. In principle at least, this kind of a recovery system.

meets some zpﬂ:s and advantages of the readout system. It is certainly something to

think about for advanced systems.
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NONPHOTOGRAPHIC XN® RECONNAISSANCE AND SENSING

N )
: f Although I am g% 0ld photographic hand I have come to have some measure 09: respec%z
/o@ nonphotogria;iic techniques. Itr-weuld_seem-li-ko;w—ﬂa&b—therﬂre grtain classes of -
- data./ in particular wahich not requiring the fantastic bandwidth equivalent of
‘ recovery systems could well exploit and be wet limited by the 6 megacycle channel
available from skx satellites. It would seem clear that one could argue that &xﬂd/f
data of a very advanced nature (suitable for technical intelligence) need not be secured
‘on a ﬁear real time basis' but could afford the luwxury of precision recording, recovery,
“ and comparatively slow evaluation, After all, what advantage is there in sending back
data at—the—eposd—of—ii 1f it is going to take a few months to analyze it anyway?
I ¥KK¥ raise these considerations in an almost random manner because they have not been

part of recent discussions. For whatever reasons there seems there has been an almost

exclusive c‘oncentration on photographic data. While this does not make mz.a’ unha [Py

| wst
I m:lt 13‘entirely fair,

)
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some of the kinds of things which might be very

FUTURE R AND D PROGRAMS

We have indicatdd earlie:

. interesting for future R and D programs. A much better treatment of this entire area
will be found in{ﬁveral Q clial gtudie Qmmittee'reports which I assume you have
pe ’ Y
licoSarS
available. Veryzﬁbtrieflz and in an attempb to make this4report 9ut£oenomous and readable ,
(12
I can foresee thwee general areas which could prebebdy stand’examination and which
13Ty may prove exbtmemedy useful in the future;""#You will note é;ld I am therefore

U
require that we clearly think out the
& o it Wieh s

role of surveillance. And 11’ we fail to,l hink it oui}l j;—tu—wr]:l t do smeh experimenta-bto

‘ the &
- mentioning it early) that many of these ideas

a&s well enable us to get answers exmﬁm&:ﬁiy which Md 1ndic§te the future role of

@n’ 0 : oL Covve/
. an e e surveillance effort. #4th isolating separately although it really A
AN/ 6&’ ety ﬁMVQﬂZ
continuously from the ogq-e-r increasing specs on resolution is the oug problem of

technical j.ntelligence. p—that~this looks be—me- like
an areﬁ which will be of increasing and maybe even dominating importance in ‘the mid 60's
and late 60|'s. vIt may not be entirely foolish to think‘ about (although it is ixzife
- foolish to plan at this time for) satellites capable of yieldj.ng resolutions baané:r;
| oné foot. I'I‘hia is likely 't» class ¢ resolution being needed for technical intelligence..;
| The technical intelligence people, ¥s I have noted many timesy elsewhere, really 'don't.
- want pictures. They want the designer, pro,)ec? notebooks, blueﬁrints, lab tests,

development history, e.hd the gadget itself. However these things are seldom available.

o
Our satellites do not have grappling hooks; [fence and to whatever extent {hedx

pnee
can satisfy the~technical intelligence ’M

. Ok ()
& solutionﬁ messured—ti-derms of 6 inchesg to two feet axre” probably indicate%ﬂ,this

mission. ‘ ' '
It is quite likely that we can a sign this mission to spme truly huge satellites
u ey A
which-will be-available—dn=bthe-tuture wkth orbital weights measured in terms of tens
Avirsl A v R pOSNLN
som

of thousands of pounds. - But first we hm learn how to take e Yplctures from
, A
orbit,

the plcture pust be of high quality.,
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The requirement for new sensor research and develop stems from the basic

limisation of the. present photographic method -- we can take wonderful photographs on

a clear bright day, but we can't take any through clouds or fog. We can barely take.

poor photos by moonlight.

"Because a good part of the area of interest is under cloud a good part of the

” time, because the area is dark almost half the time, and because the northern areas,

. are dark for long continuous periods, our-observational opportunities are sharply

aflimited.

Work should beidone"gg make even more sensitive (faster) photographic emulsions,
noo-photographic (1.e., non silver halide) sensors, =-- electrostatic tape, improved TV
systems, and the like,

Radiation effects -- whether natural or enemy-induced may limit conventional

£1lm, and force use of other sensors.,

Novel data handling techniques, which make more efficient use of available

. bandwidth are clearly interesting and should be pushed. -
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. One can talk §bout and do preliminary calculations which migmh#% indicate %

feasibility of doing some kind of high’ resolution radar work from reconnaissance

Jxeeen e i Urgated  MIDAS
satellites. Infrared mapping systems (as sua nmed from mo&es't type infrared utilization)
AN
&Mprobably feasible. On the other hand the argument for radary-for infrared, hinges
For

‘on requirements for seeing through bad weather, fxom seeing at night or under conditions

- froumuhieh photography (or television) won't work. Here we come deeply and firmly back

el
. to the problem of surveillancefuntil and unless we are firmly convinced that we

understand aurveillanceflathat this mission is important there would seem to be no point

Ce
in urging Mprograma to achieve these capabilities. C On_the other hand there
: bs e iy

» 4
- 18 considerable point in making a bet that such ch%&mg will  eventually" be

. useful,' and that studiesvleading to design choices gre—cfaintgrast /G'Q&“ﬂﬂ’( &m

_:LR*&'D% o o /%M“uc(/

(

~_(,,o;(/ua¢ W%"V/"‘M
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. BOMB DAMAGE ASSESSMENT om\ (DS peTrion

A wildely ignored but likcly extremely important reconnaissance task is that of

bomb damage assessment. It would seem almost intuitively clear that some kind of more

] MuArdiilin '
‘or less fast cycling im=e time delay readout system would be far more &%e for this

purpose than would a recovery system Although t a—]% he latter could be
/

© used xx in some fa%on for this purp oughi—eout
‘ Ludteals fﬂéﬁf& AZ;Z VZ
care'ﬁu;ﬁ;y::mmeﬁlz;- reconnaissance satellite;‘coul?eamed in ﬂpzrt of inspection
- bir aboo bue Bal e

vauel weell oz T
activities/ It also could be argued in principﬁ that readout satellites launched fairly

e :l.nfrequently might serve a more useful function for spot checking and discovery of new

' things requiring inspection than could recovery systems,
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